Cerebellar white matter injury following systemic endotoxemia in preterm fetal sheep.
Injury to the cerebellum and brainstem is becoming increasingly recognized in prematurely born infants. The role of infection/inflammation in mediating damage to those structures in the preterm brain is largely unknown. Preterm fetal sheep (70% gestation) received either saline-vehicle (control group; n=11) or Escherichia coli lipopolysaccharide (100 ng intravenous [i.v.]; lipopolysaccharide [LPS] group; n=9), and were allowed to recover for 3 days before sacrifice. A diffuse pattern of cerebellar white matter damage was observed in all animals exposed to LPS, while focal cerebellar white matter lesions were observed in three out of nine animals, and an intragyral white matter hemorrhage in one animal. Cerebellar white matter injury was associated with a statistically significant loss of oligodendrocyte transcription factor-2-positive oligodendrocytes and increased terminal deoxynucleotidyl transferase-mediated dUTP nick-end labeling-positive cell counts. Ionized calcium binding adapter molecule 1 (Iba1)-positive cells which had the morphology of activated microglia were commonly observed in areas of injury. There was no obvious injury to the cerebellar cortex or to cerebellar Purkinje cells, and no obvious injury in any region of the brainstem. These data provide support for a role of infection/inflammation in selective white matter injury in the immature cerebellum, and demonstrate a differential vulnerability of the brainstem and cerebellar white matter to injury at this time.